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THE INVENTION CLAIMED IS 

1. A target comprising: 

a film having a concavity. 

2. A target comprising: 

a first layer and a second layer. 

3. The target of clairrl 2, 

said first layer having a thickness in the range of approximately 50 to 
approximately 2000 nm; and 

said second layer having a thickness in the range of approximately 10 
to approximately 500 nm.\ 

4. The target of claim 2, \ 

said first layer hcLing a substantially concave shape. 

5. The target of claim 2, \ 

said first layer having a concavity with a substantially pointed distal 
end. I 

6. The target of claim 2, 1 

said first layer having a substantially cylindrical shaped concavity. 

7. The target of claim 2, \ 

said first layer havingla substantially polygonal shaped concavity. 

8. The target of claim 2, 1 

said first layer having a concavity; and 
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said concavit)Xhaving a base and a substantially curved shape at a 
distal end of the concavity. 

\ 

9. The target of claim 2, 

said first layer having a concavity; and 

said concavity having a base and a substantially curved shape at the 
distal end of the concavity. 

10. The target of claim 2, 

wherein said firsj layer is a high Z metal. 

11. The target of claim 10, 

wherein said secolnd layer is a lower Z material than said first layer. 

12. The target of claim 2, 

wherein said first 
aluminum, carbon, gold and 

13. The target of claim 2, 

wherein said second layer is from the group consisting of plastic and 

water. 



ayer is selected from the group consisting of 
ead. 



14. The target of claim 2, 

wherein said first la 



rex has a surface with at least one groove. 



15. The target of claim 2, 

wherein said first la}[er has a plurality of grooves. 

16. The target of claim 15, 
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wherein said at least one groove has a depth in the range of 



approximately 10 to approximately 100 nm. 



17. The target of claim 



wherein said fi rst layer has at least one groove having a width in the 
range of approximately 10 to approximately 100 nm. 

18. The target of claim 2, 

wherein said fi :st layer is composed of a^pl urality of fibers. „ 

19. The target of claim 2, 

wherein said fiist layer is composed of a plurality of clusters. 



20. The target of claim 19, 

wherein each of 
approximately 100 nm in c|iameter. 

21. The target of claim 2, 

wherein said firs 

22. The target of claim 21, 

wherein said plu: 
100 nm in diameter. 



said plurality of clusters are approximately 10 to 



layer is composed of a plurality of foams. 



-ality of foams are approximately 10 to approximately 



23. The target of claim 2, 

wherein hydrogt 
opposite of the first layer. 

24. The target of claim 2, 



n is adsorbed into the second layer on the side 
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wherein first layer is capable of absorbing greater than approximately 
70% of the energy of an energy pulse. 

25. An accelerator system comprising: 

a light source; and 

a target having a tlhickness in the range of approximately 60 to 
approximately 2500 nm. 

26. An accelerator system comprising: 
a light source; 

a target having a firjst layer with a thickness in the range of 
approximately 50 to approxirrlately 2000 nm; and 

said target having a second layer with a thickness in the range of 
approximately 10 to approximately 500 nm. 

27. An accelerator system com arising: 

a light source; and 

a target having a sub itantially concave shape. 

28. An accelerator system comprising: 

a light source; and 

a target having a sha :>e selected from the group consisting of a 
plurality of concavities, a cona vity with a substantially pointed distal end, a 
cylindrical shaped concavity, a polygonal shaped concavity, and a concavity 
with a base and a substantially curved shape at the distal end of the concavity. 

29. An accelerator system comprising: 
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a light source; and 

j 

a target having! a first layer formed from a high Z material and a 
second layer formed from\a material having a lower Z than the high Z material. 



30. The accelerator system 



of claim 29, wherein said high Z material are selected 



from the group consisting <j>f aluminum, carbon, gold and lead. 

31. The accelerator system !of claim 29, wherein said lower Z material in the 
second layer is selected from the group consisting of plastic and water. 

32. An accelerator system comprising: 

a light source; and! 
a target having at least one groove. 

33. The accelerator system of j claim 32, 

wherein said at least one groove has a depth of less than 
approximately one micrometer. 

34. The accelerator system of [claim 32, 

wherein said at leadt one groove has a depth in the range of 
approximately 10 to approximately 100 nm. 

35. An accelerator system coi iprising: 

a light source; and 

a target having a silrface selected from the group consisting of a 
plurality of grooves, a plurality of thin fibers, a plurality of foams and a plurality 
of clusters. 

36. An accelerator system comprising 
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a light source; and 

a target having a plurality of clusters. 

37. An accelerator system comprising: 

a light source; and 
a target having a plurality of foams. 

38. An accelerator system comprising: 

a light source; and 

a target havingjhydrogen adsorbed into the side opposite of the 
position of the light soured 

39. An accelerator system tomprising: 

a light source capable of producing an energy pulse; 
a target having a first layer and a second layer; and 
wherein said first layer is capable of absorbing greater than 
approximately 70% of the er ergy of said energy pulse. 

40. An accelerator comprisii ig 

a laser system; 

a target having a 
laser pulse from said laser 

a beam transport 
an electronic guide 

41. The accelerator system of claim 40, 



irst layer and a second layer arranged to receive a 
s ^stem; and 

system operatively coupled to said target and having 
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wherein said beam transport system is comprised of elements selected 
from the group consisting of slits, filters, magnets, foils and shields. 

42. The accelerator systerAof claim 40, 

wherein the targe t is operatively connected to at least one roller. 

43. An accelerator system o )mprising: 
a light source capable of producing an energy pulse; 
a target having a first layer and a second layer; 

ing a thickness in the range of approximately 50 to 



laving a thickness in the range of approximately 10 



said first layer ha\ 
approximately 2000 nm; 

said second layer 
to approximately 500 nm; arid 

said first layer having a substantially concave shape 
44. A system comprising: 

a light source capable of producing an energy pulse; 

a target having a first layer and a second layer; 

said first and second layers having a combined thickness in the range 
of approximately 60 to approximately 2500 nm; 

said first layer havir g a substantially concave shape; 

said first layer havir g a grooved surface; 

wherein said first la yer is a high Z metal material and said second 
layer is a lower Z metal mater al; and 
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wherein said first layer is capable of absorbing greater than 
approximately 70% the energy of said energy pulse. 
45. A system comprising: 

a light source capable of producing an energy pulse; 

a target having a first layer and a second layer; and 

wherein said first la^er is capable of absorbing greater than 
approximately 70% of the energy of said energy pulse. 



46. A system comprising: 

a light source capah 



e of producing an energy per laser shot of 



pproximately 10 Joules; and 

oable of delivering energy in the range of 

ely 500 MeV. 



between approximately 1 and a 
a transport system ct 
approximately 10 to approxiirc 

47. A system comprising: 

a light source capable of producing an energy per laser shot of 
between approximately 1 and approximately 10 Joules; and 

a transport system cap able of delivering energy in the range of 
approximately 100 to approximately 200 MeV. 

48. An accelerator system comp rising: 

a light source capable of producing an energy per laser shot of 
between approximately 1 and 1CJ approximately Joules; 

a target positioned to receive a laser shot from said light source; and 
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a transport systeim capable of delivering energy in the range of 
approximately 10 to approximately 500 MeV. 

49. The accelerator system if claim 48, 

wherein said targe : has a first layer and a second layer; and 
said first and second layers having a combined thickness in the range 
of approximately 60 to approximately 2500 nm. 

50. The accelerator system of jdaim 48, wherein said target has a substantially 
concave shape. 

51. A system comprising: 
a light source capabllp of producing an energy per laser shot of 

between approximately 1 and Approximately 10 Joules; and 

a means for delivering energy in the range of approximately 10 to 
approximately 500 MeV to a treatment field. 

52. A system comprising: 

a light source capable of producing an energy pulse; and 
a means for delivering energy in the range of approximately 10 to 
approximately 500 MeV to a tre itment field. 

53. A system comprising: 

a light source capable of producing an energy pulse; 
a means for absorbing greater than approximately 70% of the energy of 
said energy pulse and producing radiation elements; and 
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a means for discriminating said radiation elements to deliver energy 
the range of approximately 10 to approximately 500 MeV to a treatment field. 

54. A method comprising: 

firing a pulse ha 1 ring an energy range of approximately 1 to 
approximately 10 Joules from a light source at a target; 

guiding radiatio i elements emitted from said target; 

discriminating ions having a predetermined energy range from said 
radiation elements; and 

delivering said i 3ns in an energy range of approximately 10 to 
approximately 500 MeV to a treatment field. 

55. A method comprising: 

firing a pulse ha ving an energy range of approximately 1 to 

■ :>m a light source at a target; 
guiding radiatio \ elements emitted from said target- 
discriminating icns having a predetermined energy range from said 
radiation elements; and 

delivering said ions in an energy range of approximately 100 to 
approximately 200 MeV to £ treatment field. 

56. A method of delivering a radiation dose to treat an oncological treatment 
field comprising: 

firing a pulse havpg an energy range of approximately 1 to 



approximately 10 Joules fr 



approximately 10 Joules from a light source at a target; 



* 



guiding radiation 
discriminating iorjs 
radiation elements; and 



elements emitted from said target; 
having a predetermined energy range from said 



delivering said ions 



approximately 200 MeV to S2 

57. A method comprising: 

firing a pulse from 
concave shape; 

guiding radiation e 

discriminating ions 
radiation elements; and 

delivering said ions 
approximately 500 MeV to a 

58. A method comprising: 

firing a pulse from a 
concave shape; 

guiding radiation el 



id oncological treatment field. 



in an energy range of approximately 100 to 



light source at a target having a substantially 

ements emitted from said target; 
saving a predetermined energy range from said 

in an energy range of approximately 10 to 
tr eatment field. 



light source at a target having a substantially 



ments emitted from said target- 
discriminating ions having a predetermined energy range from said 
radiation elements; and 

delivering said ionfc in the form of a beam having a spot size of 
approximately .5 to approximately 20 cm 2 on a treatment field. 
59. A method comprising: 
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firing a pulse from a light source at a target having a roughened 
surface; \ 

guiding radiation elements emitted from said target; 
discriminating ions maving a predetermined energy range from said 
radiation elements; and 1 

delivering said ions i^i an energy range of approximately 10 to 500 
MeV to a treatment field. 



ons in ; 



60. A method comprising: 

firing a pulse from a litht source at a target having a first layer made 
from a high Z material and a sea nd layer made from a lower Z material; 

guiding radiation elements emitted from said laser pulse striking said 

target; 

discriminating ions havjing a predetermined energy range from said 
radiation elements; and 

delivering said ions in an energy range of approximately 10 to 
approximately 500 MeV to a treatment field. 

61. A method comprising: 

;ht source at a target having a shaped surface; 
guiding radiation elements emitted from said target; 
discriminating ions hav ng a predetermined energy range from said 
radiation elements; and 



firing a pulse from a ligi 
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delivering said ions which may penetrate about 10 to about 20 cm 
beneath the surface of skin tissue in a treatment field. 
62. A method comprising: 



firing a pulse fro 
guiding radiation 



a light source at a target having a shaped surface; 
elements emitted from said target; 
discriminating ior s having a predetermined energy range from said 
radiation elements; and 

delivering said ions to produce a dose per shot at a treatment field in 
10 Gy. 



a light source at a target having a shaped surface; 
elements emitted from said target; 
having a predetermined energy range from said 



the range of about .1 to abou : 

63. A method comprising: 

firing a pulse from 

guiding radiation i 

discriminating iond 
radiation elements; and 

producing a dose p4r second at a treatment field of approximately .1 to 
approximately 100 Gy/seconc 

64. A method comprising: 

adhering a first layej* material to a second layer of material; and 
forming said first and second layers into a substantially concave shape. 

65. A method comprising: 

adhering a first lay^r of high Z material to a second layer of lower Z 
material; and 
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forming said first and second layers into a substantially concave shape. 

66. A system comprising: 

a light source capable of producing an energy per laser shot of 

between approximately 1 and approximately 10 Joules; 

a target capable of producing radiation elements; and 

a transport system capable of delivering energy which may penetrate 

about 10 to about 20 cm beneath the surface of skin tissue in a treatment field. 

67. A system comprising: 

a light source capable of producing an energy per shot of the light 
source of between approximately 1 and approximately 10 Joules; 

a target capable of producing radiation elements; and 
a transport system capable of delivering energy to produce a dose per 
shot at a treatment field in the dpge of about .1 to about 10 Gy. 

68. A system comprising: 

a light source capable of producing an energy per shot of the light 
source of between approximately 1 and approximately 10 Joules; 

a target capable ofpreducing radiation elements; and 
a transport gj^tem capable of delivering energy producing a dose per 
second at a treatment fiela\of approximately .1 to approximately 100 Gy/second. 

69. A system Comprising: 

a light source; 

a fiber-optic section operatively coupled to said light source; and 
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a target having a concavity. 

70. The system of claim 69, further comprising: 

a housing\surrounding said target. 

71. The system of claim 69, further comprising: 

a housing surrounding said fiber optic section. 

72. The system of claim 69, further comprising: 

a housing surrounding said target and said fiber optic section. 

73. The system of claim 70, wherein said housing is a needle. 

74. The system of claim 70, wherein said housing is a syringe. 

75. The system of claim 70, wherein said housing has a diameter of 
approximately 50 to approximately 300 microns. 

76. The system of claiml70, wherein said housing has a length of approximately 
10 to approximately 40 cr 

77. The system of claim 69, wherein said fiber optic section has a thickness in the 
range of approximately 30 to approximately 500 microns. 

78. The system of claim 69, wherein said target has first layer having a thickness 
in the range of about 50 tolabout 2000nm and a second layer having a thickness 
in the range of about 10 to about 500 nm. 

79. The system of claim 69i wherein the target having a surface selected from the 
group consisting of a plurality of grooves, a plurality of thin fibers, a plurality of 
foams and a plurality of clusters. 
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80. The system of claim 69, wherein the target having a first layer formed from a 
high Z material and a second layer formed from a material having a lower Z than 
the high Z material. 

81. The system of claim 80, wherein said high Z material is selected from the 
group consisting of aluminum, carbon, gold and lead. 

82. The system of claim 80, wherein said lower Z material in the second layer is 
selected from the group consisting of plastic and water. 

83. The system of claim 69, wherein said target having a shape selected from the 
group consisting of a plurality of concavities, a concavity with a substantially 
pointed distal end, a cylindrical shaped concavity, a polygonal shaped concavity, 
a concavity with a base amd a curved shape at the distal end of the concavity, and 
a concavity having a base and a curved shape at the distal end of the concavity. 

84. The system of claim 69, wherein said fiber optic section is capable of being 
located within a range of approximately .1 to approximately 10 millimeters from 
a treatment field. 



85. The system of claim 69 
consisting of plastic, meta 
gas /liquid spray, and a spongy 

86. A system comprising: 

a light source; 
a first fiber optic 



wherein said target may be from the group 
:oated plastic, metallic foil coated with hydrogen 
material immersed in hydrogen. 



section operatively coupled to said light source; 
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a second fiber optic section operatively coupled to said first fiber optic 
section; and 

a target having a concavity. 

87. A system comprising:] 

a means for emitting an energy pulse; 
a means for guic ing said energy pulse to a target; and 
the target having a concavity. 

88. A method comprising: 
firing a pulse froijrL a light source; 

guiding said puls^ through a fiber optic section to a target; and 
delivering radiation elements emitted from said target to a treatment 

field. 

89. A method of delivering a jradiation dose to treat an oncological treatment 
field in a patient comprising: 

firing a pulse from allaser; 

guiding said pulse through a fiber optic section to a target; and 
delivering radiation Elements emitted from said target to the 
oncological treatment field in the patient. 

90. The method of claim 89, further comprising: 

optic section beneath the skin surface of the 



positioning said fiber 



patient. 
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